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L REAL PARTY IN INTEREST 



The subject application is owned by Sun Microsystems Inc., a corporation 
organized and existing under and by virtue of the laws of the State of Delaware, and 
having its principal place of business at 4150 Network Circle, Santa Clara, California 
95054 as evidenced by the assignment recorded at Reel 013024, Frame 0166. 

II. RELATED APPEALS AND INTERFERENCES 

No other appeals or interferences are known which would directly affect or be 
directly affected by or have a bearing on the Board's decision in this appeal. 

III. STATUS OF CLAIMS 

Claims 21-41 are pending in the present application. Claims 21-41 stand finally 
rejected and are the subject of this appeal. Appellants note that the Examiner issued a 
notice of non-compliant amendment in the Advisory action dated may 20, 2005. 
However since the amendment was not entered, the status of the claims for the purposes 
of appeal, is not effected by the amendment. A clean copy of claims 21-41, as on appeal, 
is included in the Appendix hereto. 

IV. STATUS OF AMENDMEMNTS 

An amendment to the claims has been filed subsequent to the final rejection. 
However, the amendment was not entered by the Examiner. The Appendix hereto 
reflects the current state of the rejected claims (including all previously entered 
amendments). 

V. SUMMARY OF THE CLAIMED SUBJECT MATTER 

This invention relates to a computer system architecture to improve processor die 
yields and system reliability. In particular, it relates to a system architecture providing 
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redundant processors on a single chip, coupled via I/O (input/output) controllers to I/O 
pin interfaces, with redundant I/O controllers also being provided relative to the number 
of I/O interfaces. {See page 1, paragraph 0001, as published) 

In semiconductor chip manufacture, a certain nonzero failure rate is inevitable, 
and regular memory arrays are already routinely repaired. As circuit design becomes 
more and more complex, and electronic features are shrunk further, the probability of 
faults in the processed wafers increases, and at the same time the price of failure for a 
given wafer or die also increases. {See page 1, paragraph 0006, as published) 

It is therefore becoming more important that architecture features be developed 
that deal with these factors, and in particular that minimize or reduce the high penalties 
associated with the failure of circuit components on a die, namely the discard of the die 
and associated computational and economic loss. For example, current processors are 
vulnerable to die loss if a defect occurs in 70-80% of the die area, since the reparable 
memory arrays take up the rest of the die. {See page 1, paragraph 0007, as published) 

The processor-based architecture of the present invention uses a redundant- 
processor design, where multiple processors on a die are connected to a crossbar circuit. 
The crossbar circuit is itself connected to a number of input-output controllers (IOCs), 
which are in turn connected to I/O interface logic and pins, typically positioned at the 
edge of the chip to provide communication between the processors and a system 
motherboard or other circuitry. {See page 1, paragraph 0008, as published) 

The number of processors on the chip is, in a preferred embodiment, greater than 
the number of processors required by the system into which the chip is to be installed. 
Circuitry and software control are provided to determine and keep track of the number of 
properly functioning processors, both at the time of manufacture and in the operating 
environment. {See page 1, paragraph 0009, as published) 
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If a processor fails, a saved state for that processor is transferred to a functional 
processor in a failover process, and the system continues to operate without the need to 
replace the chip or motherboard. Similarly, redundant IOCs are provided between the 
crossbar circuitry and the I/O interfaces, such that failure of one or more IOCs can be 
tolerated without interfering with the operation of the system. These design features 
allow both greater yield at time of manufacture and greater reliability of multiprocessor 
circuitry in operation. (See page 1, paragraphs 0010-0012, as published) 

More particularly, as described in paragraphs 0044 through 0047 of the 
specification, as published, 

"..a switching "fabric" 580, which ideally includes one possible circuit 
path for each IOC-I/O interface combination. Thus, in the example design 
shown in FIG. 3, with seven IOCs 590-650 and six I/O interfaces 660-710, 
there are forty-two paths by which the IOCs can be connected to the I/O 
interfaces. 

[0045] This can be achieved in a variety of manners, including any 
combination of those mentioned above, such as multiplexing or using 
FPGAs. If an FPGA circuit is used, then it is controlled by the IOC control 
. 740 in a known manner for FPGAs to make the appropriate IOC-I/O 
interface connections. 

[0046] Using a connection fabric 580 allows each IOC to act as a backup 
to all the other IOCs, rather than simply backing up in pairs (or other 
numbers of IOCs), as in the embodiment of FIG. 2. By providing as many 
IOCs as desired, depending upon the criticality of the application weighed 
against the expense of additional circuitry, an arbitrarily large amount of 
redundancy and reliability can be provided for the chip 500. 
[0047] The same is true of the processors 510; that is, the crossbar 570 can 
also be replaced by an interconnect fabric like the IOC fabric 580, with the 
result that all of the processors back one another up." 
From the foregoing, each processor is coupled to each I/O controller. The I/O 
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controllers are arranged in an interconnection fabric that forms communication channels 
that convey data between any of the processors and any of the I/O interfaces. 

VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

1. Claims 33-39 are rejected under 35 U.S.C. § 1 12, first paragraph, as failing 
to comply with the enablement requirement. 

2. Claims 21-26, 28, 31-38, and 40 are rejected under 35 U.S.C. § 102(b) as 
being anticipated by de Corlieu et al. (U.S. Patent Number 4,891,810) (hereinafter 
"de Corlieu"). 

3. Claims 27 and 39 are rejected under 35 U.S.C. § 103(a) as being patentable 
over de Corlieu in view of Mejyr (U.S. Patent Number 6,674,821). 

4. Claims 29 and 41 are rejected under 35 U.S.C. § 103(a) as being patentable 
over de Corlieu in view of McLaughlin et al (U.S. Patent Number 5,136,498) (hereinafter 
"McLaughlin"). 

5. Claim 30 is rejected under 35 U.S.C. § 103(a) as being patentable over de 
Corlieu in view of Iskarous et al. (U.S. Patent Number 5,285,381) (hereinafter "Iskarous"). 

VII. ARGUMENT 

A. Claims 33-39 

The Examiner rejected claims 33-39 as failing to comply with the enablement 
requirement under 35 U.S.C. § 1 12, first paragraph. Appellants respectfully traverse this 
rejection in light of the following remarks. 
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Appellant notes the Examiner recommended in the Final Office Action dated 
January 6, 2005 "the language of "forming" be changed to "arranging" or other similar 
language." The Appellant, although in disagreement with the Examiner's rejection, 
amended the claim 33, as recommended by the Examiner by changing the word 
"forming" to "providing" to expedite prosecution. However, Appellant received an 
Advisory action dated May 20, 2005, in which the Examiner inexplicably decided not to 
enter the amendment, stating that the amendment would raise new issues. Appellant 
respectfully disagrees with this assertion. Appellant submits it appears the Examiner 
rejected those same claims under different statutes, as the Examiner was applying the 
cited art based upon the Examiner interpreting "forming" as "making." Accordingly, 
Appellant is not able to understand why a new search would be necessary. 

Notwithstanding the above, Appellant believes the original claim language 
"forming" complies with the enablement requirement set forth in 35 U.S.C. §1 12, 1 st 
paragraph. Specifically, the use of the word "forming" in the claims is used in the 
context of the specification. For example, Appellant discloses at page 4, lines 1-3 in the 
specification, 

"A multiprocessor system chip 200 according to the present 
invention is shown in Figure 2. In this embodiment, eight 
processors 210-245 are formed on the die, and hence on the 
installed chip, and are connected to a crossbar circuit 270." 
(Emphasis added) 

Thus, Appellant submits any of a variety of well-known methods may be used to 
actually form the circuits in original claim 33. The actual manufacturing steps used in 
forming the circuits are irrelevant to the claimed invention. Appellant further submits 
"forming" as used in this context, is no different than "arranging" or "providing". 

Accordingly, Appellant respectfully submits claims 33-39 were erroneously 
rejected under 35 U.S.C. §1 12, 1 st paragraph, and the Appellant respectfully requests the 
rejection be withdrawn. 
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B. Claims 21-26, 28, 31-38, and 40 



The Examiner rejected claims 21-26, 28, 31-38, and 40 as being anticipated by de 
Corlieu under 35 U.S.C. § 102(b). Appellants respectfully traverse this rejection in light 
of the following remarks. 

Appellant's claim 21 recites 

"A semiconductor device for use in a computing system, the 
semiconductor device comprising: 

a plurality of processors formed on the semiconductor device; 

a plurality of input/output (I/O) controllers formed on the 

semiconductor device and coupled to the plurality of 
processors such that each of the plurality of processors is 
coupled to each of the plurality of I/O controllers ; and 

a plurality of I/O interfaces formed on the semiconductor device 

and coupled to convey the data between the plurality of I/O 
controllers and the computing system; 

wherein the plurality of I/O controllers are arranged to form a 
switching fabric including a plurality of communication 
channels configured to convey data between any of the 
processors and any of the (I/O) interfaces ; 

wherein at least a portion of the processors and at least a portion of 
the I/O controllers are redundant." (Emphasis added) 

In the Final Office Action dated March 3, 2005, the Examiner asserts de Corlieu 
teaches each and every element recited in Appellant's claim 21. The Examiner asserts de 
Corlieu teaches a plurality of processors formed on the semiconductor device by pointing 
to FIG. 1 reference number 100. The Examiner also asserts communication device 16 of 
de Corlieu is interpreted as the Appellant's I/O controller. The Examiner also asserts 
communication devices 15 of de Corlieu are the Appellant's plurality of I/O interfaces. 
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The Examiner further asserts the communication devices 16 of de Corlieu form 
Appellant's switching fabric. 

Appellant respectfully disagrees with the Examiner's characterization of de 
Corlieu. More particularly, de Corlieu is directed toward a reconfigurable computing 
device in which de Corlieu discloses in FIG. 1, a plurality of processors. However, in 
contrast to Appellant's claim 21, de Corlieu teaches at FIG. 1 and FIG. 2 and col. 6, lines 
7-30 

"FIG. 2 shows an embodiment of a processor 100 according to the 
invention. For the clarity of the figure, only the data buses have been 
shown. The embodiment of the processor 100 according to the invention, 
shown in FIG. 2, comprises an arithmetic and logic unit 13, a multiplier 14 
and a register bank 2. A communications device 16 is used to furnish data 
needed for computations to the inputs of the arithmetic and logic unit 13, 
the multiplier 14 and the register bank 2. Similarly, the communications 
device 16 can be used to collect the results of the computations by the 
arithmetic and logic units 13 and the multiplier 14 as well as to read the 
data stored in the register 20 of the register bank 2. Furthermore, the 
communications device 16 is connected by a bi-directional bus (or two 
buses) 43 to the memory interface 5, by a bus 52 to a device (not shown), 
which is capable of giving constants needed for the computations, and to 
the external communications devices 15 by a bi-directional bus (or two 
buses) 48. The externa l communications device 15 is , for example, a 
communications interface by which several processors 100 according to 
the invention, can be connected in rings. For example, each processor 
100 is connected to its neighbour on the right and on the left ." 
(Emphasis added) 

From the foregoing, it is clear that de Corlieu is disclosing in FIG. 2 an 
embodiment of a single processor which includes a communications device 16 . Further, 
it is clear that de Corlieu is disclosing processors coupled together in a ring 
configuration in which each processor is coupled only to the processor to its left and to 
its right . Thus, the processors 100 and their respective communications devices cannot 
possibly be connected in a fabric in which each processor is coupled to each I/O 
controller . Appellant notes that a ring configuration is inherently different than a fabric . 
Specifically, the ring configuration of de Corlieu necessarily precludes conveying data 
between any of the processors and any of the (I/O) interfaces , particularly in the context 
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of failover mechanisms. Furthermore, Appellant cannot find any language in de Corlieu 
to support the Examiner's assertion that de Corlieu teaches that all the processors 100 are 
on the same semiconductor die. 

Thus, Appellant submits de Corlieu does not teach, disclose, or even fairly suggest 
" a plurality of input/output (I/O) controllers formed on the semiconductor device and 
coupled to the plurality of processors such that each of the plurality of processors is 
coupled to each of the plurality of I/O controllers ;" nor does de Corlieu teach, disclose, or 
fairly suggest " a plurality of I/O interfaces formed on the semiconductor device and 
coupled to convey the data between the plurality of I/O controllers and the computing 
system. In addition, de Corlieu does not teach, disclose, or fairly suggest "wherein the 
plurality of I/O controllers are arranged to form a switching fabric including a plurality of 
communication channels configured to convey data between any of the processors and 
any of the (I/O) interfaces ," as recited in Appellant's claim 21 . 

Accordingly, Appellant submits claim 21, along with its dependent claims 22-31, 
patentably distinguishes over de Corlieu for the reasons given above. 

Appellant's claim 33 recites 
"A method comprising: 

forming a plurality of processors on the semiconductor device; 
forming a plurality of input/output (I/O) controllers on the semiconductor device; 
interconnecting each of the plurality of processors to each of the plurality of I/O 
controllers; and 

forming a plurality of I/O interfaces on the semiconductor device for 

interconnecting the plurality of I/O controllers and the computing system; 

forming a switching fabric by arranging the plurality of I/O controllers and 

including a plurality of communication channels configured to convey data 
between any of the processors and any of the (I/O) interfaces; 
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wherein at least a portion of the processors and at least a portion of the I/O 
controllers are redundant." 

Appellant submits the arguments traversing the rejection of claim 21 set forth 
above are applicable to the rejection of claim 33. Accordingly, Appellant submits de 
Corlieu does not teach or disclose the limitations recited in claim 33. Thus, Appellant 
submits claim 33, along with its dependent claims, patentably distinguishes over de 
Corlieu for the reasons given above. 

C. Claim 30 

The Examiner rejected claim 30 as being obvious over de Corlieu in view of 
Iskarous under 35 U.S.C. § 103(a). Appellants respectfully traverse this rejection in light 
of the following remarks. 

The arguments presented above in regard to claim 21, are also applicable in this 
argument and are thus not repeated for brevity. 

Iskarous is directed toward a control system for rapid fault tolerant control of a 
multiple control-point apparatus. 

The Examiner acknowledges de Corlieu does not disclose a crossbar 
interconnecting the processors and I/O controllers. However, the Examiner asserts 
Iskarous teaches this feature. The Examiner further asserts it would have been obvious to 
combine the references because "the inclusion of a crossbar as disclosed by Iskarous et al. 
enhances the fault tolerance of a computer system with redundant processing 
components." 
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Appellant respectfully disagrees with the Examiner's assertion. As shown above, 

de Corlieu teaches processors interconnected in a ring configuration. Iskarous discloses 

at col. 2 lines 56-64 

' The control-point controller is made fault tolerant by using a plurality of 
control-point processors connected to the control-point interfaces through 
a programmable crossbar switch such that if any of the control-point 
processors develops a fault, the crossbar switch will connect one of the 
other control-point processors to the control-point interface previously 
serviced by the faulty control-point processors." 

Iskarous discloses in FIG. 1, a single crossbar switch that interconnects processors 
and interfaces for one specific type of control-point apparatus. Thus, the two references 
use different interconnection methods for different types of systems, each having their 
own way of providing fault tolerance. Thus, Iskarous provides reason for practicing the 
invention in one specific type of system. Iskarous does not provide any motivation either 
inherently or explicitly, to practice the invention in other types of systems (especially a 
ring configuration). Accordingly, Appellant submits there is no motivation to combine 
the references. However, Appellant submits even if, arguendo, one were to combine the 
references as suggested by the Examiner, one would not arrive at the Appellant's 
invention. 

Appellant respectfully submits neither de Corlieu nor Iskaraous, taken either 
singly or in combination, teach or suggest the combination of features recited in claim 21 . 

Accordingly, Appellant submits claim 30 patentably distinguishes over de Corlieu 
in view of Iskarous for the reasons given above. 

VII. CONCLUSION 

For the foregoing reasons, it is submitted that the Examiner's rejection of claims 
21-41 was erroneous, and reversal of his decision is respectfully requested. 
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Respectfully submitted, 
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IX. APPENDIX 

The claims on appeal are as follows: 

21 . A semiconductor device for use in a computing system, the semiconductor device 
comprising: 

a plurality of processors formed on the semiconductor device; 

a plurality of input/output (I/O) controllers formed on the semiconductor device 

and coupled to the plurality of processors such that each of the plurality of 

processors is coupled to each of the plurality of I/O controllers; and 
a plurality of VO interfaces formed on the semiconductor device and coupled to 

convey the data between the plurality of I/O controllers and the computing 

system; 

wherein the plurality of I/O controllers are arranged to form a switching fabric 

including a plurality of communication channels configured to convey data 
between any of the processors and any of the (I/O) interfaces; 

wherein at least a portion of the processors and at least a portion of the I/O 
controllers are redundant. 

22. The semiconductor device of claim 21, further comprising a controller configured 
to detect a failure of any of the plurality of processors and any of the, plurality of I/O 
controllers. 

23. The semiconductor device of claim 22, wherein the controller is further 
configured to remove from service a given processor in response to detecting a failure in 
the given processor. 

24. The semiconductor device of claim 22, wherein in response to detecting a failure 
of a given processor, the controller is further configured to cause a given redundant 
processor to perform operations associated with a failed processor. 
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25. The semiconductor device of claim 22, wherein the controller is further 
configured to cause one or more of the redundant processors to be disabled and placed in 
a wait state. 

26. The semiconductor device of claim 22, wherein the controller is further 
configured to cause one or more of the redundant processors to be enabled and placed in a 
wait state. 

27. The semiconductor device of claim 22, wherein the controller is further 
configured to cause one or more of the redundant processors to be disabled by disabling a 
clock signal used to clock the one or more of the redundant processors. 

28. The semiconductor device of claim 22, wherein the controller is further 
configured to cause one or more of the redundant processors to run real-time diagnostics 
for the computing system. 

29. The semiconductor device of claim 22, wherein the controller is further 
configured to cause one or more of the redundant processors to manage failover functions 
of the processor-based system. 

30. The semiconductor device of claim 21 , further comprising a crossbar configured 
to interconnect each of the plurality of processors to each of the plurality of I/O 
controllers. 

3 1 . The semiconductor device of claim 2 1 , wherein the switching fabric is configured 
to interconnect each I/O controller of the plurality of I/O controllers to at least two I/O 
interfaces of the plurality of I/O interfaces. 
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32. The semiconductor device of claim 21, wherein the switching fabric is configured 
to interconnect each I/O controller to each I/O interface of the plurality of I/O interfaces. 

33. A method comprising: 

forming a plurality of processors on the semiconductor device; 
forming a plurality of input/output (I/O) controllers on the semiconductor device; 
interconnecting each of the plurality of processors to each of the plurality of I/O 
controllers; and 

forming a plurality of I/O interfaces on the semiconductor device for 

interconnecting the plurality of I/O controllers and the computing system; 

forming a switching fabric by arranging the plurality of I/O controllers and 

including a plurality of communication channels configured to convey data 
between any of the processors and any of the (I/O) interfaces; 

wherein at least a portion of the processors and at least a portion of the I/O 
controllers are redundant. 

34. The method of claim 33, further comprising detecting a failure of any of the 
plurality of processors and any of the plurality of I/O controllers. 

35. The method of claim 34, removing from service a given processor in response to 
detecting a failure in the given processor. 

36. The method of claim 33, wherein in response to detecting a failure of a given 
processor, causing a given redundant processor to perform operations associated with the 
failed processor. 

37. The method of claim 33, further comprising causing one or more of the redundant 
processors to be disabled and placed in a wait state. 
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38. The method of claim 33, further comprising causing one or more of the redundant 
processors to be enabled and placed in a wait state. 

39. The method of claim 33, further comprising causing one or more of the redundant 
processors to be disabled by disabling a clock signal used to clock the one or more of the 
redundant processors. 

40. The method of claim 22, further comprising causing one or more of the redundant 
processors to run real-time diagnostics for the computing system. 

41. The method of claim 22, further comprising causing one or more of the redundant 
processors to manage failover functions of the processor-based system. 
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X. EVIDENCE APPENDIX 

No evidence submitted under 37 C.F.R. §§ 1.130, 1.131, or 1.132 or otherwise 
entered by the Examiner is relied upon in this appeal. 
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XI. RELATED PROCEEDINGS APPENDIX 

There are no related proceedings. 
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